Radio-responsive gene therapy for malignant glioma cells without the radiosensitive promoter: Caspase-3 gene therapy combined with radiation.
Caspase-3 plays a critical role as an executioner of apoptosis. The aim of this study is to evaluate the potential of the combination of caspase-3 gene therapy and radiation treatment. We prepared a plasmid (pCI-CSP3) that contained the human caspase-3 gene and the cytomegalovirus promoter. We introduced this plasmid into U251 and U87 human glioma cells and subjected the cells to radiation treatment. The degree of cell death and apoptosis were evaluated. None of the cell lines underwent apoptosis by the overexpression of caspase-3 alone, but the degree of cell death and apoptosis were markedly enhanced by the addition of radiation treatment. Next, we prepared another plasmid (EGR-CSP3) that contained the caspase-3 gene and a radiation-sensitive promoter. Each treatment system using either pCI-CSP3 or EGR-CSP3 showed radio response. The treatment system using pCI-CSP3 more effectively induced apoptosis than that using EGR-CSP3. Caspase-3 gene therapy in combination with radiation treatment has the potential to serve as a radio-responsive gene therapy without any radiation-sensitive promoter.